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1 . Prosen  t The-  basic  equaticn  for  the  finite  element  formu lation  of  metal  forming  problems 
in  its  generál  form. 

2.  Sketch  a few  (2)  elements  that  can  be  ušed  in  solving  (a)  metal  forming  problems  and 
ib)  metal  časti ng  problems.  fndicatetheir  DOF  with  physical  meaning. 

3.  How  is  velocity  boundary  condition  implemented  in  FEA  of  metal  forming  problems? 

4.  How  is  the  geometry  of  a deforming  body  updated  in  metal  forming  problems  while 
solved  using  FEA? 

5.  Provide  two  examples  for  metal  forming  processes  whioh  are  of  plane  stra  in  type 
with  sketo hes. 

6.  Presentthe  weak  form  of  the  classical  heat  conduction  equation  to  analy  se  a metal 
oasting  problém. 

7.  How  can  oasting  mold  interface  heat  transfer  be  modeled  for  the  FEA  of  oasting 
problems? 

8.  Nartve  a few(  3 ) near  net  shape  manufacturing  processes  and  mention  the 
challengesfacedby  industries  in  implementing  them. 

9.  Howcanfiller  metal  deposition  be  modeled  in  s imu latin g welding  processes  by  FEA? 

10.  What  is  mnnerbalancing  in  injeotion  molding?  How  is  this  implemented  in  a software 
for  flowanalysis? 
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11,  Interpret  the  situations  in  (i)  Figuře  1(a)  which  shows  a preprocessor  for  the  FEA  of  a 


typical  metal  forming  problém.  Provide  the  physical  meaning  of  the  definitions. 


forming  problém.  Interpret  the  result  and  make  suggestion  for  the  cbservations  made. 

12.  Obtain  the  express  ion  for  strain  rate  matrix  in  its  generál  from  as  needed  in  the  FEA 
of  metal  forming  processes. 

13.  Define  shape  functions  as  ušed  in  FEA  and  sketch  the  values  of  th e s hape f u nction  for 
a quadrilateral  element  with  4 nodes.  Using  this  element  for  a plane  strain  situation  in 
metal  forming,  obtain  the  stiff  ness  equations  in  the  generál  form. 

14.  Study  the  produot  in  Figuře  2 and  this  is  to  be  cast.  Identity  thecritical  port  ion  s in  the 
časti  ng  and  pro  vide  steps  to  simulate  the  solidification  of  the  section  using  FEA. 

15.  The  product  in  Figuře  3 is  made  of  plastic.  Provide  a meth odology  by  wh  ich  the 
necessary  tooling  oan  be  developed  to  prcduce  a quality  part  with  the  he|p  of  CAE 
practice. 

16.  Prese nt  the  generál  structure  of  art  FEA  based  software  that  oan  be  ušed  to  analyse 
metal  forming  problém s. 

17.  Identity  the  chalienges  in  develcping  tooling  for  new  products  in  a cost  effective 
manner  using  thefollowing  processes  (a)  metal  cast  ing  (b)  injection  molding  (c)  and 
forgi  ng.  □ iscu  ss  l he  use  of  C A D and  CAE  in  these  cases  to  p rov  ide  effective  solution  s 
to  the  originál  equjpment  manufacturer. 


/END/ 


F[>/RL 


953 


No  oF  Pagts  : 4 O0POO5 

OKPOO 5 FINITK  ELEMENT  APPLICATIONS  IN  M AN UFALTU R LN(I 


Klp.ui'ť  1 fa}  For 0 ň 11  Fljiiirc  i (b)  Fnr  Qrn  11 


FJjmre  2 fnr  <Ju.  hnu  1J 


Figuře  3 fiir  <Jil  h'nu  1? 


Pigc  No;  3 


953 


No  of  PageS  : 4 
Rotí  No: 


CŮP005 


,G 


A 


VV rite thť  AJphabťt  rrf  your  (iuátě  anHMT  fur  tuch  qucrtám  Jn  the  spuue  pmided  in 
lIk  Mai n Answer  IhMrk 

t Piji  rMrt  attauh  ttibi  quentHini  papcrakmn  withthe  Maln  Answťr  llook) 

APRÍL -2013  " 

08P005  Wl  IS  ITE  E L EM  ENT  A PP L H ; ATH ) NS  L N M AIS  U FA LTU  U [ NG 


0 


& 


< 


& 


* 


.O 


*0 


A 


& 


IV) 


-fc 


© 


<c^V) 


9, 


v, 


VII) 


Vlil) 


IX) 


X) 


GROUP  lil 


Marks:  10  st  l = 10 


The  deformation  of  a con  necti  ng  rod  while  forged  is  of 
A)  plane  strann  B)  axis-symmetric 

C)  combination  of  A and  B D)  plane  stress 

The  assumed  velocity  field  in  the  FEA  of  a rrvetal  forming  proces  s has  to  satisfy 
A)  boundary  conditions  B)  incompressibilrty  condition 

C)  equilibrium  equatbns  □)  A i D 

In  a three  noded  triangular  element  with  nodes  at  the  vertices  the  derivatives  of 
s hape  f u nction  wil  I be 

A)  constant  B)  zeno 

C)  li  near  fu  nction  of  coordi  nates  D)  infinite 

In  FEA  aspect  ratio  of  elements  are  critical  as  aspect  ratio  Controls 

A)  errors  B)  speed  of  computation 

C)  variation  of  property  D)  A & C 

Heat  affected  zone  in  welding  can  be  predicted  using 

A)  Energy  equation  B)  continuity  equation 

C)  diff  usion  equat  ion  D)  flow  analysis 

Suitable  bou  ndary  condition/s  atthe  mold  - metal  interface  in  solving  metal  casting 
problems  is 

A)  equality  of  temperatures  B)  continuity  of  heat fluxes 

C)  radiation  boundary  condition  D)  A & B 

The  pressure  contours  ir  i njection  molding  analysis  wil  lbe  c lose  when 
A)  press u re  drop  is  large  B)  pressure  drop  is  smáli 

C)  section  thik ness  is  un  iform  D)  velocity  is  con  stant 

A metal  part  when  inserted  in  an  i njection  mold  to  producea  aproduct  alters 
A)  ooolingtime  B)  flowpattem  C)  stresses  B)  A,  B1C 

A defect  that  car  lbe  observed  f rom  f low  anal  ys  is  of  plastic  materiál  is 
A)  weld  lineš  B)  meld  lineš  C)  airtraps  D)  A,  B &.  C 

□ i stortio r of  a weldment  and  a časti ng  ca n be  predbted  u s ing 
A)  Thermal  a nalysis  B)  strnctu  ral  an  alysis 

C)  Thermo-  mech  an  bal  ana  lys  is  D)  dy  namic  analys  is 
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